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Abstract
Objectives: Meningococcal diseases are recognized
worldwide, and regionally, Almadinah Almunawwarah
experiences a substantial number of suspected cases of
meningococcal diseases. This study reports the prevalence
of meningococcal vaccination uptake in ER health care
workers (HCWs) in Almadinah Almunawwarah,
Kingdom of Saudi Arabia (KSA).
Methods: In this cross-sectional study conducted in
December 2012, HCWs serving four hospitals under the
ministry of health (MOH) were asked about their
meningococcal vaccination status. Data were collected
using a self-administered questionnaire that asked par-
ticipants about their demographic characteristics and
meningococcal vaccination status.
Results: Among the 321 respondents, 32.1% were phy-
sicians, and 45.8% were nurses. Fifty-seven percent of the
respondents were Saudi, and the other respondents were
of other nationalities. Among all participants, 84.7% had
received the vaccine, 37.1% did not receive it regularly
and 15.3% had never been vaccinated. Among all vacci-
nated participants, 60.7% received the vaccine to protect
themselves from illness, 2%e4.1% received it to obtain a
Hajj certificate and 13% received it as part of a pre-
employment procedure. The barriers to vaccination
declared by the 15.3% of participants who did not receive
the vaccine were unavailability of the vaccine, difficultlyy. This is an open access article under the CC BY-NC-ND license
.1016/j.jtumed.2015.01.013
K.W. AlQuliti et al.176accessing the vaccine and poor scheduling, and these
barriers were declared by 33.3%, 20.4% and 18.4% of the
unvaccinated participants, respectively.
Conclusions: Although KSA has witnessed a number of
outbreaks of meningococcal diseases, the majority of the
vaccinated respondents in this study had not received the
vaccine according to the recommendations of the Saudi
MOH.
Keywords: Almadinah Almunawwarah; Emergency room;
Healthcare workers; Meningitis; Meningococcal vaccine;
Saudi Arabia
 2015 The Authors.
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University. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).Introduction
Meningococcal diseases continue to be a worldwide prob-
lem.1 They occur as endemic and epidemic diseases in most
parts of the world with significant morbidity and mortality.
Neisseria meningitidis has several serogroups. The most
prevalent are serogroups A, B, and C, which constitute
approximately 90% of cases.2 The disease epidemiology has
changed over the last years, as the prevalence of serogroup C
has increased in North America, that of serogroup Y has
increased in the United States of America and Sweden, and
that of W has increased in Saudi Arabia.2
The Central Department of Statistics and Information in
Saudi Arabia estimates that more than three million pilgrims
gathered in Makkah in 2012 to perform the Hajj, an Islamic
religious ritual. The number of pilgrims ranged between two
and three million pilgrims per year between 2002 and 2012.3
The overwhelming crowds create ideal conditions for
spreading several infectious diseases such as meningitis and
others. Meningococcal disease epidemics constitute a
serious challenge for control and prevention efforts.
Makkah is frequently affected by such epidemics due to the
gathering of Muslims from all over the globe.4 A
retrospective study tracing reported cases of meningitis
between 1999 and 2002 found that nearly half of the cases
affecting the local population were contracted at the two
holy areas of Makkah and Almadinah Almunawwarah.5
The last Hajj-related outbreak occurred during the Hajj of
2000 and 2001, as reported by Memish et al., in which there
was a serogroup shift from A to serogroup W135.6
For the purpose of controlling meningococcal meningitis
during Hajj season, the Ministry of Health (MOH) in Saudi
Arabia have set the following health requirements in 2011:
global visitors arriving for the purpose of pilgrimage are
requested to produce a certificate of vaccination with the
quadrivalent (ACYW135) vaccine against meningitis issued
not more than 3 years and not less than 10 days prior to arrival
in SaudiArabia. This applies to all adults and children over the
age of 2 years, and at least one dose must be given. Addition-
ally, arrivals fromcountries of theAfricanmeningitis beltmusttake a chemoprophylaxis at the port of entry to lower the rate
of carriers. Adults receive ciprofloxacin, children receive
rifampicin, and pregnant women receive ceftriaxone.7
The quadrivalent vaccination is also required for all citizens
and residents of Almadinah Almunawwarah and Makkah
who were not vaccinated in the last 3 years and all interior
pilgrims. All Hajj HCWs who have not been vaccinated in the
past 3 years and workers at entry points during Hajj season
must be vaccinated.7 TheMOH vaccination recommendations
for HCWs in Saudi Arabia are generally similar to those
recommended by the Centers for Disease Control and
Prevention (CDC).8 Meningococcal vaccines have been
proveneffective againstmany types ofmeningococcal diseases.8
A retrospective review by El Sayed M, 2011 reported that
the most common exposures in the emergency medical ser-
vice was to possible meningitis in 32.9% of exposures, fol-
lowed by tuberculosis (17.1%), viral respiratory infections
(VRIs) such as influenza or H1N1 (15.4%), and body fluid
splashes to skin or mucous membranes (14.1%).9
Studies investigating HCWs’ awareness of meningococcal
diseases preventive measures found suboptimal knowledge,
especially among non-physicians, those with fewer years of
experience, and thosewhodidnot read thewritten guidelinesor
attend training courses. Knowledge was the poorest regarding
infant and children vaccination and chemoprophylaxis.10
Previous work suggests that meningococcal vaccination
uptake among HCWs during the Hajj was suboptimal, with
only 82.4% of HCWs receiving the quadrivalent meningo-
coccal vaccine. Approximately 16% of them received it
within less than 2 weeks prior to the Hajj.11
All successful employee health programs must guarantee
that HCWs are immune to vaccine-preventable diseases. The
measures needed to prevent an illness are not comparable to
those needed for its treatment, especially in cases of outbreak
control.12
In Almadinah Almunawwarah, few studies have been
performed to investigate meningococcal vaccination uptake
among emergency roomHCWs. Almadinah Almunawwarah
serves a critical role as an entry point for pilgrims and visi-
tors, and its hospitals’ emergency departments deal with a
large number of suspected cases of meningococcal disease.
Therefore, this study seeks to understand the prevalence of
the meningococcal vaccination uptake among emergency
room HCWs in Almadinah Almunawwarah, Saudi Arabia.
Materials and Methods
Settings and participants
The study was designed as a cross-sectional study and was
carried out in December 2012 at King FahdGeneral Hospital,
OhodHospital, Children &Maternity Hospital, and Al Ansar
Hospital in Almadinah Almunawwarah, Saudi Arabia. These
hospitals were targeted because they are the largest govern-
ment hospitals in Almadinah Almunawwarah, with emer-
gency departments serving both citizens and pilgrims.
Data collection
Datawere collected using a self-administered questionnaire
by HCWs with the supervision of the research teammembers.
Table 1: Demographic data and participants characteristics.
No. %
Age
20e30 200 62.3%
31e40 83 25.9%
41e50 29 9%
51e60 9 2.8%
Sex
Male 142 44.2%
Female 179 55.8%
Nationality
Saudi 183 57%
Non-Saudi 138 43%
Job field
Physician 103 32.1%
Nurse 147 45.8%
Medical technician 10 3.1%
Administration staff 22 6.9%
Others 39 12.1%
Years of experience
1 year or less 112 34.9%
>than 1e3 years 91 28.3%
>3 years 118 36.8%
Total 321 100%
Meningococcal immunization among emergency room health care workers 177Every participant was given a questionnaire to be filled out on
campus, which included demographic data and job charac-
teristics, eight closed-ended questions on the worker’s menin-
gococcal vaccination history and suggested factors that may
encourage or discourage vaccination, and an open-ended
concluding question for further comments. Ethical consider-
ations and confidentiality were assured. The approval of the
ethical committees in relevant hospitals was gained.
Statistical analysis
Data were collected and analyzed using the SPSS (Sta-
tistical Package for Social Science) program for statistical
analysis (version 20; Inc., Chicago, IL). The statistical
analysis included descriptive statistics, cross tabulation, and
chi-squares where appropriate. P values less than .05 were
considered significant.
Results
Three hundred and 21 emergency room HCWs were
enrolled in this study. The results showed that among all
participants (N ¼ 321), 62.3% were between 20 and 30 years
of age, 55.8% were female, and 57% were Saudi. Regarding
job fields, 32.1% of our participants were physicians, 45.8%
were nurses and 6.9%were administrating staff, and 34.9% of
our participants had been working in the ER for 1 year or less.
A total of 28.3% of participants had worked in the ER for
1e3 years, and 36.8% had worked there for 3 or more years
(see Table 1).
By the end of our data collection period, 84.7% of our
participants had been vaccinated against meningococcal
infection (Figure 1). Among all of the vaccinated individuals,
41.4% received their last vaccination 1e3 years ago, while
27.7% received their last vaccination less than 1 year ago.
Unfortunately, 37.1% of vaccinated participants did not
receive the meningococcal vaccine regularly. Data
measuring adherence to meningococcal vaccination
guidelines are presented in three categories in order to
include several forms of non-adherence, if present: 20.6%
of our participants received the vaccine before going on the
Hajj, 5% of them received it less than 1 week before Hajj, and
8.1% received the vaccine more than 2 weeks before Hajj (see
Figure 2).
Our study demonstrated a significant association (P value
<.05) between vaccination and the nationality of individuals
receiving the vaccine: 59.9% of vaccinated participants were
Saudi, and 40.1% were non-Saudi. A significant association
(P value <.05) was found between the last vaccine received
and years of experience in the ER: 48.3% of participants who
had worked in the ER for less than one year received their
last vaccine less than 1 year ago, whereas 42.9% of partici-
pants who had worked in the ER for more than 3 years
received their last vaccine 1e3 years ago.
A significant association (P value <.05) was found be-
tween the different hospitals and vaccination frequency,
indicating differences in adherence to the proper vaccination
frequency between the staff members of these hospitals.
Another significant association was found between the fre-
quency of vaccination and job field (P value <.05), as 56.3%
of nurses received the vaccine every 2e3 years or less,whereas, surprisingly, 42% of doctors did not receive the
vaccine regularly. The frequency of vaccination was also
significantly associated (P value <.05) with the site of
vaccination, as 83.0%, 50.0% and 54.6% of our participants
who received the vaccine every 2e3 years, after more than 3
years, and not regularly, respectively, were vaccinated at
their workplaces (Table 2). Regarding the factors
discouraging vaccination, our results indicated a significant
association (P value <.05) between vaccination and the
lack of availability of the vaccine. Unavailability of the
vaccine, difficult access, poor scheduling and unawareness
of the vaccine as a pre-requisite for HCWs were barriers to
vaccination for 33.3%, 20.4%, 18.4% and 16.3% of the
non-vaccinated participants, respectively. Of the unvacci-
nated participants, the presence of concurrent illness during
the time of vaccination was not considered as an obstacle for
receiving the vaccine (0%); however, side effects, needle
phobia, and pregnancy were considered as discouraging
factors for 10.2% of unvaccinated individuals (see Figure 3).
A total of 60.7% of all vaccinated participants (N ¼ 272)
received the meningococcal vaccine for self-protection from
illnesses. Being issued a Hajj certificate was an encouraging
factor for vaccination (P < .05), with 40.6% of vaccinated
participants receiving the vaccine 2 weeks before going on the
Hajj and 21.9% receiving it less than one week before going
on the Hajj. Only 13% of vaccinated participants received the
vaccine as part of pre-employment screening (Table 3).Discussion
Meningococcalmeningitis is amajor public health concern.
Saudi Arabia is one of the high-risk areas for meningococcal
meningitis because the Hajj pilgrimage to Saudi Arabia has
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Figure 1: Meningococcal vaccination uptake among participants.
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amongpilgrims and their contacts,14 taking into consideration
that HCWs in the emergency department are at a greater risk
of possible exposure to meningitis.10 Effective protection and
control measures for the major meningococcal serogroups
through immunization are crucial to reduce the impact of
the disease on communities all over the world.2
The current study was conducted to understand the prev-
alence of meningococcal vaccination among emergency room
HCWs inAlmadinahAlmunawwarah. This study has revealed
thatmeningococcal vaccination is prevalent amongERHCWs
but still suboptimal. Thirty-two percent of our participants
work in the King Fahad General Hospital ER, 7.6% in the
Ohod Hospital ER, 24.3% in the Maternity & Children Hos-
pital ER, and 16.2% in the Al-Ansar Hospital ER.
Of the total number of participants in this study (n¼ 321),
84.7% were vaccinated; however, 73.1% of all vaccinated
participants were not receiving the vaccine regularly ac-
cording to the recommendations of Saudi MOH. These
findings are in line with a related study performed among
HCWs in the Hajj, which showed that HCWs’ compliance
with meningococcal vaccination was suboptimal (82.4%),
with almost one-fifth of HCWs being unvaccinated.13 This
similarity is probably due to the false sense of security and
perceived low likelihood of contracting meningococcal
meningitis among HCWs.
Despite the MOH guidelines and the strict distribution of
Hajj certificates, 39.3% (percentages from Table 1; adjusted0.0 12.5
<1 year ago
1-3 years ago
> 3 years ago
every 2-3 years or…
> 3 years
not regularly
<  1 week
1-2 weeks
2 week
last vaccine recived interval between vaccin
Figure 2: Vaccination frequefor those vaccinated for the Hajj) of vaccinated participants
in the present study received the vaccine more than two
weeks prior to the Hajj, and 36.4% were vaccinated within
1e2 weeks before the Hajj. Madani et al., 2007, however,
reported that 83.9% of HCWs received the meningococcal
vaccine at least 2 weeks before the Hajj, and 6.1% HCWs
received it within <2 weeks.11 This difference in
compliance with the guidelines can be explained by area in
which each study occurred, as the aforementioned study
was conducted at a Hajj entry portal. In addition, these
data suggest the need for increasing HCWs’ awareness of
the period in which the vaccine should be administered in
order to be effective for the Hajj.
The vaccination frequency in this study differed signifi-
cantly according to the participant’s hospital and job field
and whether vaccination took place at the site of work, with a
P value of (.000), (.001), and (.000), respectively. Madani
et al., 2007, however, found that there was no statistically
significant difference in compliance with meningococcal
vaccine between doctors and nurses (78.9% versus 85.4%,
respectively, P ¼ 0.172).11 This difference may be due to
different levels of knowledge and education among the
different job categories.
Madani et al. also found that non-Saudi HCWs were
significantly more compliant with this vaccination require-
ment than Saudi HCWs.11 Our study, however, found that
Saudi HCWs were significantly more compliant (P
value ¼ .013). This difference could be explained by the
different samples involved in each study.
The present study revealed that as the years of experience
increase, the length of time elapsed from the most recent
vaccination also increases. A similar finding was reported by
Madani et al., as the compliance of HCWs with lower de-
grees was significantly higher than that of HCWs with higher
degrees (P ¼ 0.011).11 This resemblance may be due to the
rising awareness of the importance of this vaccine among
younger HCWs. In contrast, Al-Ghamdi et al. revealed
significantly different levels of knowledge among HCWs,
with knowledge increasing with increasing work experience
(P ¼ 0.002).10 Likewise, Pearson ML et al., 2006, reported
that the vaccination of senior medical staff or opinion
leaders has been associated with higher vaccination
acceptance.14
This study showed that of the suggested factors that
discourage vaccination, only the non-availability of the25.0 37.5 50.0
e How far before Hajj was vaccine received ?
* striped lines indicate inadequate vaccinati
ncy among participants.
Table 2: Factors affecting vaccination uptake, last vaccination received, and frequency of vaccination.
Vaccinated Last vaccine received Frequency of vaccination
No.(%) P
value
< than 1 year 1e3 years >3 years P
value
Every 2e3
years or less
>3 years Not
regular
P
value
No.(%) No.(%) No.(%) No.(%) No.(%) No.(%)
Sex
Male 122(44.9%) .600 35(39.3%) 62(46.6%) 26(52%) .320 57(42.2%) 8(44.4%) 58(48.7%) .580
Female 150(55.1%) 54(60.7%) 71(53.4%) 24(48%) 68(75.8%) 10(55.6%) 61(51.3%)
Nationality
Saudi 163(59.9%) .013* 56(62.9%) 72(54.1%) 35(70%) .116 84(62.2%) 9(50%) 70(58.8%) .578
Non-Saudi 109(40.1%) 33(37.1%) 61(45.9%) 15(30%) 51(37.8%) 9(50%) 49(41.2%)
Hospital
King Fahad 87(32%) .076 25(28.1%) 45(33.8%) 17(34%) .280 44(32.6%) 8(44.4%) 36(30.3%) .001*
Al Ansar 75(16.2%) 14(15.7%) 25(8.8%) 5(10%) 39(28.9%) 4(22.2%) 10(8.4%)
Ohod 44(27.6%) 31(34.8%) 35(26.3%) 11(22%) 33(24.4%) 1(5.6%) 34(28.6%)
MCH 66(24.3%) 19(21.3%) 28(21.1%) 17(34%) 19(14.1%) 5(27.8%) 39(32.8%)
Job field
Physician 88(32.4%) .871 25(28.1%) 44(33.1%) 20(40%) .277 33(24.4%) 6(33.3%) 50(42%) .002*
Nurse 123(45.2%) 40(44.9%) 65(48.9%) 18(36%) 76(56.3%) 11(61.6%) 36(30.3%)
Medical technician 8(2.9%) 5(5.6%) 2(1.5%) 1(2.0%) 3(2.2%) 0(0%) 5(4.2%)
Administration 18(6.6%) 5(5.6%) 7(5.3%) 6(12%) 5(3.7%) 0(0%) 13(10.9%)
Others 35(12.9%) 14(15.7%) 15(11.3%) 5(10%) 18(13.3%) 1(5.6%) 15(12.6%)
Experience
Less than 1 year 93(34.2%) .058 43(48.3%) 31(23.3%) 21(42%) .001* 37(27.4%) 8(44.4%) 50(42%) .173
1e3 years 72(26.5%) 17(19.1%) 45(33.8%) 8(16%) 41(30.4%) 3(16.7%) 26(25.0%)
> Than 3 years 107(39.3%) 29(32.6%) 57(42.9%) 21(42%) 57(42.2%) 7(38.9%) 43(36.1%)
Site of vaccine
In workplace 185(68.5%) .132 75(84.3%) 92(69.2%) 20(40%) .000* 112(83.0%) 9(50.0%) 65(54.6%) .000*
Outside work 68(25.2%) 9(10.1%) 35(26.3%) 24(48%) 17(12.6%) 7(38.9%) 44(37%)
Outside KSA 17(6.3%) 5(5.6%) 6(12%) 6(12%) 6(4.4%) 2(11.1%) 10(8.4%)
*significant P value (<.05).
Meningococcal immunization among emergency room health care workers 179vaccine was a significant factor (P value¼ .002), in spite of the
fact that meningococcal vaccine has been available free of
charge in all health care facilities for all HCWs, as well as for
other individuals within Saudi Arabia intending to perform
the Hajj.7
Of the non-vaccinated individuals in the present study,
10.2% complained of vaccine side effects, 10.2% complained
of needle phobia, 10.4% viewed the vaccine as notFigure 3: Factors discouimportant, 16.3% were not aware that vaccination is a pre-
requisite for HCWs, and none refrained from vaccination
due to a concurrent illness. Pearson ML at al. reported
similar barriers to vaccination, including fear of vaccine side
effects, insufficient time or inconvenience, perceived inef-
fectiveness of the vaccine, medical contraindication, and
needle phobia.14 Similarly, Abu-Gharbieh et al. demon-
strated factors discouraging vaccination among HCWs,raging vaccination.
Table 3: Factors encouraging vaccination among participants.
Received
vaccination
No.(%) P
value
Reason to
receive
the vaccine
Self-protection 164(60.7%) .414
Part of employment 35(13%)
For Hajj certificate, of which: 65(24.1%)
.040*
<1 week prior to Hajj 14(21.9%)
1e2 weeks prior to Hajj 24(37.5%)
>2 weeks prior to Hajj 26(40.6%)
Travel certificate 3(1.1%)
Others 3(1.1%)
*P value <.05 of chi square test, denoting a significant associa-
tion between vaccine uptake and issuing Hajj certificate. The P
value for the overall reasons encouraging vaccination and vac-
cine uptake is also presented.
K.W. AlQuliti et al.180including “lack of time”, unawareness of vaccine availability,
unavailability of vaccine, lack of information about its
importance, and concerns about its side effects.15
Limitations: Our study has faced several limitations. Few
studies have tackled the same objective, which therefore
limits the discussion. The study showed the prevalence of
meningococcal vaccination among ER HCWs but did not
further investigate serological immunity levels. Our sample is
entirely composed of ER HCWs, and due to the busy nature
of such a field, data collection was challenging.
Recommendations: Further studies are needed to assess
the actual immunity status of HCWs, and the sample should
be expanded to include workers at all Saudi entry points,
especially during the Hajj. Educational programs should
emphasize the benefits of HCWs’ vaccination for staff and
patients. Organized campaigns that promote and make
vaccines accessible can improve vaccination rates among
HCWs.
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